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FOREWORD 

The  effort  described  In  this  report  supports  the  Enlisted  Force  Manage- 
ment Tools  work  unit  under  the  Marine  Corps  Personnel  Resources  Management 
exploratory  development  task  area  (ZF55-521-101) . The  overall  objective  of 
this  task  area  is  to  provide  tools  to  assist  the  manager  in  moving  the  per- 
sonnel flows  in  desired  directions  within  strict  budgetary  constraints.  The 
managerial  environment  in  which  these  tools  are  used  requires  quick  response 
methods  to  facilitate  optional  acquisition,  assignment,  and  distribution  of 
Marine  Corps  officer  and  enlisted  personnel. 

The  model  described  herein  is  currently  being  used  for  manpower  forecast- 
ing purposes  at  Code  MPI-20,  Headquarters  Marine  Corps.  Special  acknowledge- 
ments are  due  to  MAJ  M.  J.  Hester  and  CAPT  W.  W.  Sevon  of  Code  MPI-20  for  their 
background  consultations  on  this  project. 


J.  J.  CLARKIN 
Commanding  Officer 


SUMMARY 


Problem 


The  uncertainty  under  which  large  manpower  systems  such  as  the  U.S. 

Marine  Corps  are  forced  to  work  creates  many  problems,  such  as  budget  over- 
runs, suppressed  promotion  opportunities,  insufficient  quality  and  quantity 
of  recruitment,  and  Inadequate  reenllatment  rates.  To  combat  these  problems, 
modeling  techniques  are  being  developed  to  determine  feasible  promotion 
policies  and  flow  structures  which  meet  certain  force  structure  and  budget 
constraints. 

Ob.lective 

The  objectives  were  to  develop:  (1)  a simple  cohort  model  for  forecasting 
the  total  enlisted  Marine  Corps  strength  at  the  end  of  each  quarter  for  1 or 
2 years  into  the  future,  and  (2)  an  interactive  computer  program  to  Implement 
the  model.  Using  this  program,  the  user  can  Introduce  changes  in  retention 
policies  and  recruit  population  and  observe  the  resulting  projected  future 
enlisted  force  end  strengths  immediately  on  his  computer  terminal,  thus 
allowing  gaming  of  the  various  retention  and  recruitment  parameters. 

Approach 

It  has  been  shown  previously  that  retention  behavior  patterns  of  enlisted 
marines  are  reasonably  consistent  within  certain  subgroups  of  the  total 
population.  The  Important  characteristics  to  be  used  In  forming  the  subgroups 
appear  to  be  race,  educational  level,  and  length  of  first-term  enlistment  (FTE) 
of  new  recruits.  A simple  cohort  model  was  developed,  placing  all  recruits 
and  current  marines  into  one  of  12  cohorts  uniquely  determined  by  their  race, 
educational  level,  and  length  of  FTE.  Since  marines  with  a length  of  service 
(LOS)  greater  than  5 years  showed  retention  behavior  that  was  roughly  the  same 
for  all  cohorts,  they  were  grouped  Into  a single  "career  force"  category.  All 
other  marines  were  characterized  by  their  cohort  type  and  their  LOS.  Forecast- 
ing equations  were  developed  from  the  model,  and  the  retention  parameters  were 
derived  from  historical  data.  The  forecasting  equations  were  then  Incorporated 
Into  an  Interactive  APL  program  in  such  a way  as  to  allow  the  user  to  game  the 
various  retention  and  recruitment  parameters  directly  at  his  terminal. 

Results 


The  model  can  be  used  for  short-term  forecasting  (1  or  2 years)  under  a 
given  recruitment  policy.  Further,  the  basic  model  can  be  used  to  show 
long-range  or  steady-state  effects  of  a fixed  recruitment  policy.  This 
can  be  useful  In  determining  certain  trends  of  a particular  recruitment 
policy,  such  as  the  steady-state  fraction  of  marines  with  less  than  a high 
school  education.  The  model  Is  currently  being  used  by  the  staff  of  Manpower 
Management  Information  Systems' (MPI-20),  Marine  Corps  Headquarters  as  a 
personnel  planning  and  management  tool. 


The  Interactive  APL  program  to  Implement  the  model,  which  was  implemented 
in  close  cooperation  with  the  MPI-20  staff,  uses  three  APL  functions  to  Input, 
display,  and  correct  the  stocks  of  marines  in  each  cohort/LOS  category  for  a 


given  time  period.  A fourth  function  interactively  asks  the  user  for 
data  concerning  the  period  over  which  the  projection  is  to  be  done,  the 
total  number  of  recruits  in  each  quarter  of  this  period,  and  the  break- 
down of  recruits  by  race,  educational  level,  and  length  of  FTE.  The 
user  is  then  given  the  opportunity  to  change  the  historically  derived 
continuation  rates.  A report  is  then  generated  showing  the  recruit  policy 
used  and  the  quarterly  end  strengths  obtained.  The  user  can  then  rerun  the 
model,  changing  some  or  all  of  the  parameters  used  in  the  previous  run. 

Conclusions 

1.  Historical  data  are  available  to  obtain  continuation  rate  values  for 
each  cohort/LOS  t)rpe  needed  in  the  forecasting  equations  of  the  model. 

2.  Retention  behavior  is  relatively  Independent  of  cohort  type  for 
marines  with  a length  of  service  greater  than  5 years,  allowing  such 
marines  to  be  grouped  into  a single  "career  force"  category.  This  sub- 
stantially reduces  the  data  and  computation  requirements  of  the  model. 

Recommendations 

Based  on  gaming  experience  with  the  model,  optimization  features  should 
be  Implemented  in  order  to  evaluate  strategies  for  attaining  both  short-  and 
long-term  Bianpower  planning  goals.  These  should  include  features  to  measure 
budgetary  effects  of  various  promotion  and  retention  policies. 
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INTRODUCTION 


Problem 


The  uncertainty  under  which  large  manpower  systems  such  as  the  U.S. 

Marine  Corps  are  forced  to  work  creates  many  problems,  such  as  budget  over- 
runs, suppressed  promotion  opportunities,  insufficient  quality  and  quantity 
of  recruitment,  and  inadequate  reenlistment  rates.  To  combat  these  problems, 
modeling  techniques  are  being  developed  to  determine  feasible  promotion 
policies  and  flow  structures  that  meet  certain  force  structure  and  budget 
objectives.  The  purpose  of  such  models  is  to  aid  the  manager  in  moving 
personnel  flows  in  desired  directions  subject  to  strict  budgetary  constraints. 

Objective 

The  objective  of  this  effort  was  to  develop  a simple  cohort  model,  similar 
to  that  described  by  Zacks  and  Haber, ^ for  use  in  forecasting  the  total  en- 
listed Marine  Corps  strength  at  the  end  of  each  quarter  for  1 or  2 years  into 
the  future.  To  Implement  the  model  for  use  in  Marine  Corps  enlisted  end 
strength  forecasting,  a secondary  objective  was  to  develop  an  APL  program  with 
a number  of  features  that  allows  the  user  to  interact  in  the  forecasting  pro- 
cedure by  (1)  introducing  changes  in  the  mix  of  recruits  by  race,  education, 
length  of  enlistment,  or  a combination  of  these  factors,  and  (2)  gaming  pro- 
jected changes  in  retention  policies. 


^Zacks,  S.,  & Haber,  S.  E.  A procedure  for  forecasting  the  size  of  a 
force  subject  to  random  withdrawal.  Washington,  DC:  George  Washington 
University,  Institute  of  Management  Science  (Report  No.  T-312),  1975. 
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APPROACH 


The  Basic  Model 


It  has  been  shown  previously  (e.g.,  by  Zacks  and  Haber,  Footnote  1) 
that  retention  behavior  patterns  of  enlisted  marines  are  reasonably  consistent 
within  certain  subgroups  of  the  total  population.  It  has  been  found  that  the 
important  characteristics  to  be  used  in  forming  the  subgroups  appear  to  be 
race,  educational  level,  and  length  of  first-term  enlistment  (FTE)  of  new 
recruits.  In  this  study,  race  was  represented  by  Caucasians  (C)  and  non- 
Caucasians  (NC);  education  by  high  school  graduates  (HS)  and  nonhigh  school 
graduates  (LHS) ; and  FTE,  by  2,  3,  and  4 year  enlistees.  Thus,  all  recruits 
and  current  marines  can  be  uniquely  placed  into  one  of  the  12  cohorts  (groups) 
shown  in  Table  1. 


Table  1 

The  Twelve  Cohorts  of  the  Enlisted  Marine  Corps  Personnel 


Cohort  No. 

FTE 

Education 

Race 

1 

2 

LHS 

C 

2 

2 

LHS 

NC 

3 

2 

HS 

C 

4 

2 

HS 

NC 

5 

3 

LHS 

C 

6 

3 

LHS 

NC 

7 

3 

HS 

C 

8 

3 

HS 

NC 

9 

4 

LHS 

C 

10 

4 

LHS 

NC 

11 

4 

HS 

C 

12 

4 

HS 

NC 

The  cohort  model  classifies  the  number  of  enlisted  marines  available  dur- 
ing any  given  quarter  not  only  by  the  cohort  to  which  they  belong,  but  also 
by  the  length  of  time  each  marine  has  served.  Historical  data  are  then  used 
to  estimate  the  fraction  of  marines  in  a given  cohort  and  length  of  service 
(LOS)  category  who  will  continue  their  service  into  the  next  time  period. 
These  values,  together  with  information  on  the  number  and  cohort  mix  of  new 
recruits,  can  be  used  to  make  short-term  projections  of  force  size.  This 
procedure  is  illustrated  in  the  following  paragraphs. 
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Lot  Sj^(t;u)  be  the  "stock"  of  enlisted  Marine  Corps  personnel  In  cohort 

type  1 at  time  t with  LOS  equal  to  u.^  The  time  periods  are  taken  to  be 
quarters,  and  the  phrase  "at  time  t"  means  the  last  day  of  quarter  t. 

For  consistency,  the  LOS  Is  also  measured  In  quarters.  If  a person  enters 
the  Marine  Corps  In  quarter  t and  Is  counted  as  being  present  at  time  t, 
then  we  say  he  has  LOS  equal  to  1.  Thus,  If  .e  enters  In  t and  Is  counted 
at  time  t + k,  k > 0,  then  he  has  LOS  equal  to  k + 1.  Table  2 glvt 3 the 
stocks  at  the  end  of  March  1976  of  marines  who  were  listed  as  being  still 
In  their  first-term  enlistment. 

Let  q^(u)  be  the  fraction  of  those  In  cohort  type  1 with  LOS  equal  to 

u at  some  time  t who  will  continue  in  service  to  time  t + 1 with  LOS  u + 1. 

The  q^(u)  are  commonly  called  "continuation  rates."  By  using  this  notation, 

we  are  assuming  that  they  are  independent  of  the  actual  time  t.  This  as- 
sumption is  modified  later.  Let  g^(t)  be  the  number  of  new  recruits  who 

enter  in  cohort  type  1 In  period  t,  and  let  m be  the  maximum  number  of 
periods  a person  can  spend  In  the  Marine  Corps.  The  total  stock  S(t  + 1)  of 
marines  at  (t  + 1)  is  given  by 

12  m 

S(t  + 1)  = I I S (t  + l;u)  , (1) 

1=1  u=l 

where 

S^(t  + 1;1)  = g^(t  + 1)  q^(0)  (1.1) 

S^(t  + l;u)  = S^(t;u-1)  q^(u-l)  , u = 2,3 m.  (1.2) 

In  order  to  use  equation  (1)  to  forecast  end  strength,  it  is  necessary  to 
know  (1)  the  cohort  stocks  {Sj^(t;u)}  for  all  1 and  all  u,  (2)  the  continuation 

rates  {q^(u)}  for  all  1 and  all  u,  and  (3)  the  future  recruit  inputs  {gj(t  +1)} 

for  all  1.  It  Is  the  determlnat ioi.  of  these  three  sets  of  data  to  which  we 
now  turn. 


^For  a detailed  description  of  cohort  models,  see  Grlnold,  R.  C.,  & 
Marshall,  K.  T.  Manpower  planning  models.  New  York:  North-Holland  Press, 
1977. 
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Stocks  of  Enlisted  Marines  on  31  March  1976 
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The  new  recruit  input  in  future  years  will  be  given  to  the  model  by 
the  user  and  thus  we  can  dispose  of  (3).  Table  2 shows  the  stocks  of 
marines  who  are  still  in  their  first-term  enlistment  at  some  given  t for 
each  cohort  i,  but  only  for  u = 1,2,..., 20.  Marines  can  reenlist  and 
remain  in  service  30  years;  thus,  m is  4 x 30  = 120.  However,  as  the  LOS 
of  a marine  increases  beyond  his  FTE  period,  there  is  little  distinction 
to  be  found  among  the  12  cohorts.  These  marines  essentially  form  what  is 
called  the  "career"  force,  and  continuation  in  service  of  these  people  is 
governetl  by  n different  set  of  factors  than  those  affecting  first-term 
mirlnes.  Thus,  we  modify  equation  (1)  in  the  following  way  to  reduce  both 
the  size  of  the  model  and  the  number  of  parameters  to  be  estimated. 

Let  c(t)  be  the  total  number  of  enlisted  marines  in  service  time  t with 
21  or  more  quarters  of  service.  Thus, 

12  m 

c(t)  = I I S (t;u). 
i=l  u=21 

Now  assume  that  q^(u)  = q for  all  u > 20  and  i = 1,2,..., 12.  Using  (1.2) 
it  is  easy  to  show  that 

12 

c(t  + 1)  = [c(t)  + I S (t;20)]q. 

i=l 

Equation  (1)  and  (2)  are  now  combined  to  give  the  forecasting  equation 


where 


12  20 

S(t  + 1)  = [ I S (t  + l;u)  + c(t  + 1) 

i=l  u=l 


S^(t  + 1;1)  = g^(t  + 1)  q^(0) 


(2) 

(3) 

(3.1) 


(3.2) 


(3.3) 


Equation  (3)  requires  only  241  continuation  rates  compared  to  1452  in 
(1).  This  gives  a considerable  saving  in  data,  computation,  and  storage 
requirements.  Figure  1 Illustrates  the  flows  assumed  in  (3). 


S^(t  + l;u)  = S^(t;u-1)  q^(u-l),  u = 2,3 20 

12 

c(t  + 1)  = [c(t)  + [ S (t;20)]q. 

i=l 


6 


Continuation  Rate  Estimation 


llel\)re  (J)  ean  he  used  for  I'orecast  luK,  we  must  obtain  values  ol  ii^(u), 

u = 0,1..., 19,  1 = 1,2..., 12,  and  q.  These  values  are  determined  from 
historical  data  on  past  stocks. 

Assume  that  t = 0 is  the  most  recent  time  for  which  stocks  are  available. 
By  using  these  and  the  stocks  at  t = -1,  let 


and 


S^(0;u  + 1) 
S^(-l;u)  ’ 


0,1 19; 


1 = 1,2, ...12, 


c(0) 

12 

(-1)  + I i-  (-1;20)  . 
1=1 


(4) 


(5) 


Thus,  all  the  parameters  can  be  estimated  from  the  data  of  two  consecutive 
periods. 

If  data  from  more  than  two  periods  are  available,  we  can  use  it  to  obtain 
smoother  estimates;  that  is,  those  that  are  less  susceptible  to  random  fluctua- 
tions in  the  stocks.  Assume  that  data  are  available  for  periods  0,-1, -2 -k. 

Then  we  modify  (4)  and  (5)  to  be 


q^Cu) 


-(k-1) 

I S (j;u  + 1) 
-k 

I s (j;u) 
j-1 


(6) 


u = 0,1,...,19;  1 = 1,2,...,12 


and 


-(k-1) 

I c(J) 

J-0 

-k  12 

I (cCj)  + I S (j;20)} 
J— 1 1-1 


(7) 


8 


The  values  obtained  using  (6)  and  (7)  for  any  given  k are  said  to  be 
determined  using  rate  method  k. 

Recruit  attrition  in  the  first  6 months  of  service  is  measured  by 
(l-q^(O))  and  (l-q^^Cl)),  and  is  considered  controllable  by  the  Marine  Corps. 

Estimates  from  past  data  have  little  meaning.  In  the  interactive  APL  model 
described  later  in  detail,  recruit  attrition  is  entered  directly  by  the  user 
at  the  computer  terminal.  The  6-month  attrition  of  LHS  and  HS  recruits  is 
normally  about  20  and  10  percent  respectively.  The  conversion  of  these  into 
q^(0)  and  q^(l)  is  illustrated  for  some  cohort  i if  a 6-month  rate  r is 

entered.  They  are  calculated  by 


q^CO)  = q^(l)  = /l  - (r/100), 


which  spreads  attrition  evenly  over  the  6-month  period.  Table  3 gives  the 
continuation  rates  q^(u)  obtained  using  rate  method  2 with  t = 0 equal  to 

3-31-1976,  and  recruit  attrition  for  LHS  and  HS  equal  to  15  and  12  percent, 
respectively.  The  value  obtained  for  q was  0.980. 


Continuation  Rates  Using  Method  2 
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RESULTS 


Steady-State  Results 

The  model  summarized  mathematically  in  equation  (3)  is  currently  being 
used  by  the  staff  of  Manpower  Management  Information  Systems  (Code  MPI-20), 
Marine  Corps  Headquarters,  for  short-term  forecasting  (1  or  2 years)  under  a 
given  recruitment  policy.  The  basic  model  can  also  be  used  to  show  the  long- 
range,  or  steady-state,  effects  of  a fixed  recruitment  policy.  Although 
it  is  unlikely  that  the  system  parameters  will  remain  constant  over  many 
periods  or  that  recruitment  policies  will  remain  unchanged,  the  long-range 
behavior  of  the  system  under  a given  policy  is  often  useful  in  showing  trends. 
These  trends  can  act  as  warning  signals  of  future  problems. 

Let  Lj^  be  the  random  lifetime  of  an  individual  of  cohort  type  i.  Let 
Q^(£)  » P[L^  > A];  then 


I 

= n q^Cu)  , I = 0,1,2,...,  m.  (9) 

u=0 


Now  let  be  the  average  time  spent  in  the  Marine  Corps  of  an  individual  in 
cohort  type  i,  and  let  g^^  be  the  fixed  quarterly  recruit  input  into  this 
cohort.  The  stocks  S(t)  converge  to  a constant  stock  level  S,  where 


and 


12 

I 

i=l 


\«i 


(10) 


X 


i 


m 


I Q.U). 

1=0 


(11) 


Recall  that  we  assumed  that  for  u > 20  and  all  i = 1,2,..., 12,  q. (u)  * q, 

m-19  99  ^ 

a constant.  Recall  also  that  m is  120  so  that  q * q is  negligible  for 
values  of  q of  Interest.  From  (9)  we  have 


Q.  «.)  - n q (u)  , 
u-0 

= Q^(19)  q*'“^^. 


I = 0,1,. .. ,19 

I > 19. 


Using  these  with  (11)  and  (10)  gives  for  the  steady-state  stock  level 


12 

s-  I 

i-1 


18 


0,(19) 


I q (fc)  + 

l~0  l-q 


H • 


(12) 


11 


i. 


To  Illustrate  the  use  of  (12),  Table  A gives  the  life  distributions 
Q^(u)  for  the  continuation  rates  in  Table  3 for  i < 19.  Using  the  con- 
stant recruitment  policy  shown  in  Table  5 and  q “ 0.980,  the  steady-state 
stocks  will  become  163,149. 

In  addition  to  calculating  S,  many  more  steady-state  calculations  of 
interest  can  be  made.  For  example,  the  steady-state  fraction  with  less 
than  high  school  education  is  given  by 

^^1®1  ^2®2  ^9®9  ^10®10^^^’ 

Similarly,  the  steady-state  fraction  of  non-Caucasians  in  the  force  is 
given  by 

(^2^2  + ^383  + ^io®10  ^12®12^^^* 
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Cumulative  Tail  Distributions  of  Length  of  Service 
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Table  5 

Quarterly  Input  of  Recruits  Into  Each  Cohort 


Cohort  Number 

Number  of  Recruits 

1 

— 

2 

— 

3 

— 

4 

— 

5 

1428 

6 

252 

7 

2142 

8 

378 

9 

2652 

10 

468 

11 

3978 

12 

702 

TOTAL 

12,000 
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Interactive  Program  Illustration 


In  this  section,  we  describe  the  use  of  a set  of  Interactive  APL  func- 
tions for  both  data  Input  and  enlisted  end  strength  forecasting.  These 
functions  are  available  In  Scientific  Time  Sharing's  APL+  system  In  a 
workspace  called  ENLISTED.  Listings  and  documentation  of  the  functions 
are  given  In  the  Appendix. 

The  APL  program  has  been  Implemented  In  close  cooperation  with  the 
staff  of  Manpower  Management  Information  Systems  (Code  MPl-20)  at  Marine 
Corps  Headquarters.  As  Indicated  previously,  the  cohort  model  Is  currently 
being  used  by  MPI-20  as  a personnel  planning  and  management  tool. 

Data  Input  and  Storage 

The  three  functions  used  to  Input,  display,  and  correct  the  stocks 
{S^(t;u)}  for  any  given  time  period  t are  as  follows: 

1.  INPUTSTK. 

2.  DISPLAYSTK. 

3.  CORRECTSTK. 

INPUTSTK  Is  a function  that  requires  no  arguments.  It  asks  the  user 
for  the  time  period  t,  and  for  each  cohort  1 > 1,2,..., 12,  It  asks  for  20 
numbers  {S^(t;u),  u » 1,2,. ..,20}.  After  these  are  entered.  It  asks  for  the 

remainder  of  the  force,  c(t).  A sample  use  of  INPUTSTK  Is  shown  In  Figure 
2.  The  data  Is  stored  In  a file  called  "A894733  STOCKS";  details  of  the  file 
format  can  be  found  In  the  Appendix. 

DISPLAYSTK  Is  a monadic  function  that  takes,  as  Its  right-hand 
argument,  a 2-element  vector  of  month  and  year,  and  displays  the  stocks 
for  that  time  period  with  suitable  headings.  Figure  3 demonstrates  the  use 
of  DISPLAYSTK  for  data  on  31  March  1976. 

CORRECTSTK  Is  a monadic  function  that  takes,  as  Its  right-hand 
argument,  a 2-element  vector  of  month  and  year.  After  using  DISPLAYSTK 
to  observe  the  stocks  on  file,  CORRECTSTK  can  be  used  to  make  any  necessary 
corrections.  A sample  use  of  CORRECTSTK  Is  shown  In  Figure  4. 


COHRECTSTK  3 76 

TO  END,  ENTER  COHORT  NO.  0.  TO  CHANGE  >20,  USE  COHORT  NO. 

COHORT  NO.? 

□ : 

12 

LOS? 

□ : 

6 

CURRENT:-SS3 

NEW? 

□ : 

503 

COHORT  NO.? 

□ : 

1 

LOS? 

0: 

21 

CURRENT: -48152 
NEW? 

0: 

48049 

COHORT  NO.? 

□ : 

0 


Figure  4.  Illustration  of  CORRECTSTK 


End  Strength  Forecasts 


The  function  ENDSTR  Is  used  to  calculate  end  strengths  for  given 
recruitment  policies  using  equation  (3).  It  requires  no  arguments,  but 
interactively  asks  the  user  for  the  following  data: 

1.  Humber  of  periods  to  project  (call  this  n). 

2.  Base  period. 

After  these,  it  asks  for  the  following  data  for  recruits  for  each  of  the 
next  n periods: 

3.  Percent  Caucasian. 

4.  Percent  3-year  enlistments  (it  is  currently  assumed  that  there 
are  no  2-year  enlistments). 

5.  Percent  of  high  school  graduates  in  Caucasian  recruits. 

6.  Percent  of  high  school  graduates  in  non-Caucasian  recruits. 

7.  Total  recruits  in  each  period. 

8.  First  6-month  attrition  percent  for  high  school  graduates. 

9.  First  6-month  attrition  percent  for  nonhigh  school  graduates. 

The  answers  to  3 through  9 above  are  used  to  spread  the  recruits  in  each 
period  over  the  12  cohorts.  The  next  input  required  is: 

10.  Continuation  rate  method. 

11.  Information  on  whether  the  user  wishes  to  change  the  continua- 
tion rates.  If  the  answer  is  yes,  the  user  is  asked  for  (a)  high  school 
graduate  factor,  and  (b)  nonhigh  school  graduate  factor.  These  factors  are 
used  to  multiply  all  the  continuation  rates  for  the  given  cohort  type.  This 
approach  is  used  rather  than  asking  the  user  for  changes  in  each  of  the  241 
rates. 


After  answers  have  been  given  to  questions  1 through  11,  the  end 
strengths  are  calculated  using  equation  (3)  and  stored  on  a temporary  file. 
When  the  calculations  are  completed,  a report  is  printed  showing  the  recruit 
policies  used  and  the  end  strengths  obtained.  Following  this  printed  report, 
the  user  is  asked  if  he  wishes  to  continue.  If  the  answer  is  yes,  the  user 
can  then  pick  a subset  or  all  of  the  questions  1 through  11  to  enter  differ- 
ent data  and  rerun  the  model.  An  example  run  follows  (Figure  5). 
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CONCLUSIONS 


Analysis  of  Marine  Corps  data  allows  us  to  conclude  that  the  historical 
data  are  available  to  obtain  continuation  rate  values  for  each  cohort  and 
LOS  type  needed  in  the  forecasting  equations  of  the  model.  The  rates  of 
recruit  attrition  for  the  first  6 months  of  enlistment  are  considered  a 
control  variable  by  the  Marine  Corps;  hence,  the  Interactive  program  allows 
the  user  to  enter  his  own  recruit  attrition  rates  directly  at  the  terminal. 

Since  members  of  each  of  the  12  cohorts  can  remain  in  the  Navy  for  30 
years  (120  quarters),  the  complete  cohort  model  would  require  1452  continua- 
tion rates  to  accommodate  all  cohort/LOS  categories.  Since  retention  be- 
havior is  relatively  independent  of  cohort  type  for  marines  with  an  LOS 
greater  than  5 years,  all  marines  in  this  category  were  combined  into  one 
class.  This  reduced  model  size  to  only  241  continuation  rates,  a consider- 
able savings  in  data  requirements  and  computation  time. 


RECOMMENDATIONS 

Based  on  gaming  experience  with  the  model,  optimization  features  should 
be  implemented  in  order  to  evaluate  strategies  for  attaining  both  short- 
and  long-term  manpower  planning  goals,  such  as  minimizing  discounted  costs 
or  maintaining  a stable  force  under  uncertain  future  manpower  requirements. 
These  should  Include  features  to  measure  budgetary  effects  of  various  pro- 
motion and  retention  policies. 


APPENDIX 

DETAILED  LISTING  OF  APL  FUNCTIONS 


DETAILED  LISTING  OF  APL  FUNCTIONS 


Flies 


The  forecast  model  requires  two  files  for  execution.  The  file  "4894733 
STOCKS"  contains  historical  data  on  enlisted  Marines  (for  details  of  file 
creation,  manipulation,  and  security,  see  the  booklet  on  the  APL+  file  sub- 
system from  Scientific  Share  Corporation).  Component  1 of  this  file  con- 
tains data  for  30  June  1975;  component  2,  the  data  for  30  September  1975; 
etc.  The  format  of  the  data  is  shown  in  Figure  3 of  the  main  report. 

The  file,  "4794733  FORECAST,"  is  used  to  store  the  forecasted  force 
whenever  the  function  ENDSTR  is  used.  After  completion  of  the  use  of 
ENDSTR,  these  files  are  erased.  They  are  used  only  to  facilitate  the 
printing  of  various  statistics  on  the  forecasted  force. 

Functions 


The  use  of  the  main  functions  is  discussed  in  the  main  report.  This 
appendix  contains  detailed  listings  of  the  functions. 
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DISTRIBUTION  LIST 


Chief  of  Naval  Operations  (OP-987H),  (OP-964U) 

Chief  of  Naval  Personnel  (Pers-lOc),  (Pers-2B) 

Chief  of  Naval  liaterial  (NMAT  08T244) 

Chief  of  Naval  Research  (Code  450)  (4) 

Chief  of  Information  (01-2252) 

Director  of  Navy  Laboratories 

Commandant  of  the  Marine  Corps  (Code  iiPI-20) 

Chief  of  Naval  Education  and  Training  (N-5) 

Commander  Training  Command,  U.  S.  Atlantic  Fleet  (Code  N3A) 

Commander,  Naval  Data  Automation  Command 

Commanding  Officer,  Fleet  Combat  Training  Center,  Pacific  (Code  OOE) 

Commanding  Officer,  Naval  Education  and  Training  Program  Development  Center  (2) 
Commanding  Officer,  Naval  Development  and  Training  Center  (Code  0120) 

Director,  Training  Analysis  and  Evaluation  Group  (TAEG) 

Personnel  Research  Division,  Air  Force  Human  Resources  Laboratory  (AFSC) , 

Brooks  Air  Force  Base 

Occupational  and  Manpower  Research  Division,  Air  Force  Human  Resources 
Laboratory  (AFSC) , Brooks  Air  Force  Base 
Technical  Library,  Air  Force  Human  Resources  Laboratory  (AFSC), 

Brooks  Air  Force  Base 

Technical  Training  Division,  Air  Force  Human  Resources  Laboratory, 

Lowry  Air  Force  Base 

Flying  Training  Division,  Air  Force  Human  Resources  Laboratory, 

Williams  Air  Force  Base 

Advanced  Systems  Division,  Air  Force  Human  Resources  Laboratory, 

Wright -Patterson  Air  Force  Base 

Program  Manager,  Life  Sciences  Directorate,  Air  Force  Office  of  Scientific 
Research  (AFSC) 

Army  Research  Institute  for  the  Behavioral  and  Social  Sciences 
Coast  Guard  Headquarters  (G-P-1/62) 

Military  Assistant  for  Training  and  Personnel  Technology,  ODDR&E,  OADCE&LS) 
Director  for  Acquisition  Planning,  OASD  (I&L) 

Defense  Documentation  Center  (12) 
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